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fhm QNM9MMMI of mmiM'immm hmm 1  ^ |IW) 
tmi ^  SwMrtwB C^) m sai Warn 
jynl ejkKPBSltWNl ®63MNMBS|A te PMlSiritoiB®® IbAtoSBWiS*. ^^ Aqf||ni|^ jn|' 
Dif •BM*f*Ss» tikSelQMtis ttf 'MIMI wstAm, fc*M6 e# g i^Mwfck  ^ &<MileiuL 
fft«iHiiNi liglMii «r» pNMMHei«Mi  ^«lla&»iii||. ttmiBuit giwi* wMBtiUiI 
•l]lli «wl lUiFipegm iiKa db»fiM9tiHS'» mm 
vlip»i» 'MMMNU& iMto|*«fete«' fimi-iwrr* wmvmm %e afiMiSfiS'' 
•tteli* Mteritir timmm wmiititi %» f«»i 
Bmi s«Mi^ pr»M4iui iBi lffii«NSfe ifMiittiaem* wiVk mtimm idf 
tto sMtmt Pitf«»i .l&l«i^»itliig %pi ^  fftftatwKNi* mm 
givtB t^  WkpCI« C )^ji WmM  ^ tM W&bMm SWVlfMUl 
(mh i^h W» MftTtto |ii}« inw C«i| mmuwih im% 
Mb# ITS I ^mii fla^BiSsS ©^UtslfSwfeltol %9'9NtS 
rMitttoeii 'ta fift«tiii «ftA hut pwM i^A »f «Mlt %f«« Is 
%him @lM«lfi««riiS»a »f swisteweMi te iwurlf ^ mi itmliNwl .i^ikiI 
•l^ i4M |piwl'rl»i; .inrir ment teiiwl f^iieJUNi itt«InMU HHI 
00mw f^ Mi: g^emm^ m MVIMipijif cf  ^ «f«BMMi i» Ssw«et 
ffii«%i»Wt* 
.sawMMA x«tl.iii^ iym» Is «, f«v 
mmjMi Inm tmm wwamimA mm mr I«m Saaliiilai all tiNi-
iamwits 1  ^ttwrlHiitiBi m ^ fbwMm  ^ k«v« iNwa 
Xb %b« mm 'ttf mm Bi^Mr |#| imm sifeiNI wmtw^m to tirffitt Isfwrlwiife 
M 3  
* a  
iTtrijpiNtitiftg f«n&  ^ A'#|jdLXiMP imm of 
l u m  i M M H a  %  B u r l N i r '  < ! > «  W r n ^ g  « f < M M r  
j^ toA* imgii of  ^®«i9i «iur mmmmt tmm& te "bt # %S»«t ««. iMMNNms 
mmtM mm m -ttMQf imi m f Ibili^ grai^Mt 
•wmm Sa tk«. «prlag mmmm. lAiu w i^m m hi^  m M to % wmm 
strnweimim WuMAfm mi 'C?Q) i^ tir£lri%«i Iii^  
^fii3A%ii^' ot %vm§*m mm %eiNMr m m»%y ]^lm^kii(A-mm m ^ ti€mmm 
«f th« fimi# im mm ngg lining ttarnm Bw 
«|jw' etearrtwia.  ^"imtema m mma^  ^mm 
Itolte m^m ftiffift M lvfrpe««» moA m ««r^ Mimtliig 
dm% '«EKft tte en tb« ISX^ A fKriaibI*** let S»l>' WmHa^m-
«ai Jam^ r^n 1% mm fklw eteMrrnl tM %b» mm "brnmie aeth ^atoiwA m 
pttimtmem for -nsm -raufitiAfiMi f«r <rrif«wi%ieti« MmimmAm mi 
lalMir (iS) fswfiS b«l#K6 a&i •illdtef %m tos (i«y.rt^ UilE«i 
with mg^WiS*hmm% mf mm twapMp IniNHr 
maevlml- mm Iiw«r w fliiiM iwHiEfe'ttirai 0m%ii m mm 
mm^ 
. & ftlit. finish# tm 1 *^ pim 
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XNMiiiitfttfc j^ tUG^a 4xit|^ «A f-ism tb« aiai 
tflwl t$ imwl ma^ * -M»8 IhfJss^m iW} mhmmmA m M i^or »»%• 
»f 43si' Immr ttf tlui pm cfitli im »lfft|fiL plum^B 
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-mm iB»c% mmlmi. 'tte taiw «t«pHi »t ^ewth* M %!« 
f««x^34wf ixkmrnmA moA tim akMset 
MMHnft' SmoM* ^mikiitm aM Wxymt {M} tht^ 
Aiii-mmmm i» wm$.tMm»m wmvm jufpuNHBAf M ymstg meA thidi 
ttMHM 4Mi«emmm lammm mm ^tftrnt ihm 
'ifMkebud* 
«f Iwmis iHMi' ^ ttmdmma mi {m) to 
Is l^mwwi »ipr«^^ .l«a mt bmI m QittfWi* fb9 me^r «f «gg« 
§r&tomA m ymmg immtm mm aij^sMtrnxAly @M 
JlemfviMg %• «kw «»«% itf ttiirrJtogfem «a4 S«irl« {mj, tNi 
^9im%»g$ml mg»  ^tte pm itisimtet. i%at %« wmem» 
fmm '%h« *|Mi« WneJ^ 'v«ri(»tittt Mi Mii% 
ttM «•»§ .fMwhias tb» oJt hmrj^ 
m tmm »|^ bM AiMist* Xlii*«4NMi^ -isi 
IiA« mrl«%JUHi «bMRii mmrmef aai «»t 
•j^ rndtmA 0r»pi afti)» %li» itmiiipMyKiMSi M th« &fiiM«» 
l^ dm im oi««rl|' a «m« »f ««mi^  mA asf s«6 bi t» 
p«%«s% tlw efap froK 
ma «M CSi) ttet mMmMm «M*b atasmA 
tfa* IwMrts |^ ll,«irlag «f%«r Wisg «l%iek iniia« 
faiglHir ia t!b«a ^ham vldAh flMi 
«ytttor« wa^ ^ r—m thm 
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tiMit te' cfM«ii's  ^ KttS, mtt^ rn wwm 
%hi.9'km» Sa ^ r«si«t«a% %te la tt« stmltts ^ 
fkm mm f^ wsA %s %»- 'St«t mtrtaii is ef Mwm&s mmt 
M MUfai mA vM I««vfs« It if tte twa4«iie|' 
& tMelni'SP SfMMmiJt a»A In tb* rMistittt »timla my 
amm •xt«nal gmtm'U.m iw»m lAS«e% &%%*«!:• 
ir«riJl» C87)# la mt mmmml sfvisiM 
tl^ rifs m Im wM nM •WAi<^M «r«»« "th* 
mfttlvv ^«gurt« tM.@ie»e»e of «iul- i^e la 
mistid t» ttarif* ttttikek* ffet&t Is %• euoh mm* ar* e»% f:ii.irex*«l>3.« 
i« «Bitifll@*%i»ft tf f%8«KWfl«nra»" VitpAl* «ai SlimMitm (St) 
•.ttritett tb* mmgrntl-wm mixm tbrlp* 
m i^«f3>|r te iMf«r«B<ni Jba lyblelaMns »t' iMitPBta 
tfeM» ttfPMT «wi Immir swfft#* @f tto %mwmmm  ^
«fM«rM  ^ tM«iPM«« HI** givw. ftn M «I«»m f«r tlMi uffwi' 8ttrf*@« m 
tm 11 w&mmm tmw %h* tmmm 
i*} Am hef^ h %bm Harm wmA fttelta ef 
t}m- bi«a i^hyifSf lerwtiflrlpi. pr«f«r t-to et !««••»• 
Jte tmlmSaikg test mmm %% wm «!.«» tlwl 
thm mui m% tmmA <m flm%» tlwfe wNi pitiwi««»t« 
Jb iteiyjyaf %Ih» mntiataxitt# «f ftf imlwtts 
«• tlw -'-mlttrt hwcic ^10) 
ttant tli* 9t fmmh Awiag tl»» f«rldA ef evlp»«ltt©B ms 
%^w£' tmt@w ii^ 2»«Mn@~bii tto mmm% @f 4mme»m 
-2  ^
to ewmvrt mm ts rmAUy mtimehmSL ^ 
mm mfkiAt A i^s uMlg, nrhll* t«o»la  ^ai»i. 
l^ lsrMa ftif* iiffftxmtli' iMnno. Bo sttggests tkat tto ir»M%«r JitiiNi 
8tBd Tmm rmAiljf ^m«ter«t»d «|»M#XKiA «f mrta. wmy hm 4«}Mlisi% 
ffltetore* aBir«T»r« as Mnymjr«aMftt« of %b« tM^sioae or tougtetss of 
tbe ofMoswit ftf« 
iwn&ity fif oojptftia •|>|il« "nuriotioc %o 
BflfMft iMsd&mm liM'Sa** is tMlie^vod hy 9t«fti3..aiiii (8i) to b« iu« 
imrgoif to %ba BHuts of •^ or^ f^e^WK t^issuo la iamoMt i^ rlotiov* 
EsEooptloiui &r« rop^Moi «« »rid«ao« of o%ta«r ete'a»t«r« ufou wbii^  
Mm iogroe nf roalstftaoo 4op«mi«« 1% Is mggostei %lNi 4«gnw 
to iMoh aoUMMNn^^d  ^ ic tomtom uf wm  ^ aHm Ik a fatflor* 
Manm^mng ^S) fous  ^ an oloso eorfolaUoa mt^ m 1^11 
«iso» mil ikieiamm m w^l mA tbo forointago  ^of %»m tmm 
%eU wiNsril attaolE« 
latiTo ofooioo. of 'gmmam teriof a tou#i h&itth iMkf toactii^  
aro hy Wsym «isA #oteirtiO& (3#) %o oa i^l^ lt aMli% to curtivo 
aM rmmmit tv«m olblttelb teg attai^ 
M a fair &mm tuoot roa i^jitaaoo hm Mm f»%mi to  ^
aaaooiatoi with th« follago ootor of lw>at |iiuBtaft Wit^ ymA im) 
roforts Rvmm ei^ oxy mriotioa voro t&vm& to bo iwsmo to 
immiMbmi, pla&t Img Zaii^  (M) statoa tbat tlio I^ UL iroinrlJl 
iUMi a aarlcoi for fljoats idth  ^ &tmm foliago mm tfe»oo 
vitk rod feliago* levmwr* ao tbo p^y«dLatlott tei|.t «f lato is tiio 
•Mtses# *2.1 mri«ti«s wd' 1% is 
iwvistaBfiw ®f f«i 1»11 '«mrl«tiM »i4 b« w&i«  ^ in %&• «b.Mow 
fif tk« gi^ Mn Tari«%i«»* telliwr mime sf mmMg fWM Imui 
lw« r«p»rl«4 by iwwrls 0T) te b« MweAiatM vitb PMiistifmo*  ^tl)Hi 
ptm ttllaelfc pi»i iait* ' 'fb* ««MI ttather (?s) iNip»r%« tb«k 
yiAJjw «l%bSa -raritfltmi «a  ^ tb« '^ ytXlev t«ri«fliiM betli 
^Mui ftsA wir# !••• siw^plii'UI,* %bi^  pmm tto pm 
AfhM AM' to  ^ tMS»opir« tepiNmoft falm#* •% 
^4f) elNiiinml #f ligM 9»IorM nitb rMlstaao* 
to tbrip«' 'la mim vwpi«ti««« 
#a tb« 8»bJ«Bt of IfisMt nMii»t«aG« M %«e 
itf suKtunnd. x>iM8i8ta&d« la ttMitte te t^ M M««tuMNiS «bevtt I^UNI -i(»rt% 
ei swatioa* fbui ii}flia«tt^  #f ini.r^ % sf oa* eref pliet m tb« *biiMaa<M 
 ^m purtiettia r^ fast ia «b mtm »ttor teats art bM 
little gl«iiaB»wa a&i V«bi%«r (@6) Mrm &et«€ tltot 
tb« s£ pm afiiMa «& owmlmg prnm- i& i^itb«««t«m WMi&iagti«& 
is iMlmmemi % «|fgtmm Ia tb» mmm wemm It is prel»&bl9 that 
liis#  ^ $£ prntmAi^  plaatsA  ^ mi^  b«' ef grwit 
inAlrmo^ wm3Lm I& iNtstrietittg tb» fOfuiAtisa  ^pii^ s em ^h»r beatt 
of iBfes^AHoa*  ^te«t rMistims* m <••«• 
ebwdyeal wsii ot^ lMir ihhmwm amy alwi fi%ir«i' la mm 
mMm»* iSi) r«piK%s ttet •ttaisntfbibil.itjr td 
•xbtbitiNI by larrMi ef tb« Mmprnmn, Stfjhl* lKW»rtb» mMi 
lafIttMis«A  ^tb» best «f«eS.«i ttfco irtdail tb«  ^ 1mA hmm Wm 
•2i-
klli rwttltiag SwwBk m aimaOmtA 4omi^  ef iMii twrna 
li f«r9«at t«"f8«S €«pni^ l&g <» ^ 4' prii7ie«Miii43r 
mpplSM m -^tmArn «ai Mmwm (2.2) stftt* tli«i p'Mtt 
la tlbe  ^ «fM«r t» Q r^tala 8fx<«fs i« elo««}^  
#1* thripi rMtstii^ Mi to thm mim. is 
tiui bMt ad«rtito^ tomfl* «if iamist mnmg tto« ir0g#ttAI.« 
«y»fs« tmAmm lam'kmA la ar«' wid^stl.^  etAb^« mmt 
ft v%Mm rw^ at Isperts •& ' 
wuri«%lM  ^Smmm^ WLhty tmi WugmAlm {4,9} Qa%.$£mmt$»kg 
(78) In Ok&fi« WrnkfriLiUiA (M) M mO, % Uftii^n aM IfeoLeod 
M Mm Y9rk Im*« twm ia i^ ^nMnwoli* Qt 
raxU^laa sl-mSiM «f .SMM% tem pran  ^r«si«^«  ^aM 
Wkl^ # f«r«|jA tes Iwm tli« H»«t vmaimtasst% mrlvfey  ^*3.1 %••%« 
la wSalvk it WMi la9]Ltti«l«  ^%&• vrtlNKr la Sm» 
ftgr«t m^k %!»•• ai itha mhmm isafefcHirs* 
' Mu9I^ki4 i§$) ahamiii-aA » wm^r mi mim m 
i^air %» Wfttioi tluripi* & %lil« waitk wmS^isaMm •tma 
mmmwaA m "lii* ^mIji «f %to wm^mt at i^fw tamA m flsats of 
diffwrtfttt inKri«teif!B tto grmAttg SMiwa* Spyaislb mm 
a3.a^aiJtiM. aa %k» aest x^lslMsii -ammg %h0 rax^im 
%w%«d» 
iyml WmhaaA swaelnftiNI m S'toglL* fft«tier 
eft& te •clMfcUlisMt wi tbt aa%a ^mmm i&t %km 4iifmamma to tha 
maBmtm af tbfipi f»m& m mA mmms^iWL6 eaS i^i vwri«tl««» 
4imldaae« m  ^ @f tb* iii^ « ^  («f tite plaxrl 
@£ gmnAih 9^ %te jpIwAs moA wmfrm^ of i^ aat tisaumi 
•JNi b«i].l^ i^   ^te terA^sffinB- tMNkrlaf m tb« pn^Wob*^  
flMf' &lse stftt* G%k«r »»6 la?r»liniA« ' BwlaiUlt 
&i tmm of tb«' m|»irfbam%« ia %M.r in»r]E'«r« mtmltMy 
Ijpt with tMs freMMta 1% mm tmmS. ttet 
•ttging «tol.t thrifs sisi tk» "tmifme &£. tte rMlct«s% 8im«t Spmlsk 
Y l^.Mr OlelMi •wmtliMmw of tlNive mui ae 
Sa dvipittitiiwi m. %hm maA fte tlripi 
mrw»J^ Tmrnam. Multa «.% tfcw amm tint* 1b4<  ^«ui 
•fkmllir cvvwrw lut «««• x>«ei}v«i^  mis tltegbt te «@Qiir @a iWM  ^
S$MuiSiShw 
moAwr mt thrif* ms f c^«Ed to iiier«Mi« tlM 
«f flaat* inir« pvikiM %&g9 t^r «M tlw awi&«r e& 
tiiA §Uaakm of inmi% f|Niffiitli ms Mt ttet «m p3.ttal» iwt MM -««« 
lEw f^ur^  tbe mmem  ^ mvsrime m f#XI.SMr OIoImi mm iim«i 
te #p»ii^  mm em ttM wm m^pmemA msA tba 
wm Imme ttel; t»l^nr 6X«%*« it mm 
omeluAsA ttet «b^« sf of 1<«k<«wi i« 
for tiM wufMI AiffiaN»#t« olMwrrM* 
l^ hs mai^ Mt* ttf 'fctoliNi MI BtwiAt Spmisk wui IBSS'SBSM 
f t«» M t« ?g If %mw^»ti%Siif pla^B is tlbi grMsstetwi m 
%&• stit^  »f wouM  ^ of %h« Mirlittr Itllm 
-!#• 
dieiMi rmseim^frn flw imHMf* wmSsm «f tbripi co tmilm Gldbs 
tmm smmI mm 17% Wamiv rwultt nMm ie«w 
ttoiff |»pilAti»Sj, Mfe ttet f*crtox> «&mi0% 
f«3P fwpiAKtei^  4:y*f«r«nui««« ' la tbit 'hmfI; It mw &1,m ebMxin  ^
thiA m In m §mm  ^ $§mimk sft«r tbn 
mtwrity S«*th of th« t»]^  #f gx^ Sag is Mjftowst 
W,m  ^m m$m&' Sm ikm mam mwwMh Wmmrb Spuftlab. ,&m mwmhtr 9t 
" tkiPlpi m wm4» iBdrMMMi afluKr %lm ML%«arit|' &i tfa» f93.l«ii 
Ql»1m 
4mm» ^  #taiifveMl tl»t & «b &a;vl«« 
tk« ef tkilpi -im fisS«mi «m m mmmm »»«t ir<url4^ iM  ^
imir* kHJM Mifljf'  ^%hm rnrnmm&m fte #pyat«fe tthmnMl 
1«8« iMriSAift 'tet' wjir« *l«e IdULliA pranftturvl^ r* 
Vbit* fwml^  mstltis^y mm tkm mm r«wftlA«A &fm& tkraugbenit 
tte cvMeii* 
1gM» tbrifs m fwemtm mtm id'C* tmmi. to 
ismrmmm tlbii i««r«i tot Sb« of 
tlw Melt* fwrsiaa vRriiifc$' im %« twi gimipi ef l^ a«%9iNif 
mm N»M» %h« tlripi to » stolmR ea* b«lf« 
tfeuv fl«at to witluit«»i tttefftfltcr* i» Vhlt* fmtmim lAiidh 
t«Etd t«: rw r^iet  ^ttarlfs MNI giv«ci •• tk« irmis^  tlwiw «f 
Imvm* «li«- ma^ * of of %b« lem iuusiraaest Ianrvwi abA 
tte ASs'toHflW Sif til* liWEtil 9SA tlNl SiMfttk •6l$88B-e 'fb* 
tMatemt ef l.««mMi' ^  tfax«« rfippM«^ lag ttafMi 
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C^ M t® emiimt tlurifs %e %Imi 3.«Kf«s el* malm 
•mm «P ttiAlulciM %u1Ni« mm luii la^ ws S» ii««i%or 
msA tlx l<i^ « Gm «emI %h« mui @l.e««l fwra Af 
•ilk %m %km tttte % atNiyyag %li« «nS ef %lis tulMi la a, mM,lm 
4hth of Mi«toa« t»t & tm »!»»%«• %hm tht •ilk tlw 
mi^M iPftrfeially 4i««e|vaA 9e«ir iwe^ s mhw& iaeb 
l» AUmt^ mt mmm If mma« ttf & e^rk ta»rwr« Ubiww mmm 
vitb immi %• «ilk« mi3m <*& i»i« If dis««l<r^  « agwll wntnai 
of d«12ul«M la 
4 <»rk ultli imk Im»I« mm with 
«M ttMi %« rnimm- tba «ai i^ i«b tlw l«Kf wm imrneimA.m 4 
aaiAl tills «i# lAOii Iffiftg wmi t« tl» t«»p of tb» eagt t« 
fiwid* « fif^ e^etiea t« a tuppert ®e«ft4 iNi ti«l« 
flui l#ftf «•• f ixwt la««rttti thJN>«i^  th« ]tol« l» thm mw% 
Iflwving A%«i^  tm. Iwf t«  ^msl««M ta tto» •«£•» 4 ti^  
•Mtl «x«WHi tiM wm •^ ivvsd bi' mlag pur«ff in h«M mt thm 
M#ltisig p@iat ftM tesiliME vitli a epfctnl* itAiiek mm tmramA eooasieimlly 
l» efi«r to iwx% aflt«l is^  iMflwnHB th« eork mai 
lm£m e#llial*M talNi wm 'Um»9i pl*8^  mtmr thai Imtg fittall te 
tJNi eerk aM with £h.« erngmtt l&stalli^  m «»i«ii 
laa^ e^  *r« tbem in Wigmm 1» 
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Figiore 1. Cages used for confining thrips on onion leaves 
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eJjMiNBif IMiWA M Wm is aiMrae tm 
Alae biji' %••%•• 
'faXlm I« l«lfttl.ir« s^ i«tiara» «f «wrla%i4M wm& slistJUHi. 
%M.<6flQMWS ^  
liiiidljpi i^yraui pcf 
Ql«v Y«rk>«» 
mdLt* fmmtm . 4»M ' yyife 
i«i 
Am'iNP 
ffiWMjfc SiHBiSsh. S,li 
Vbil* SMMt Sp»la^  i«ii 
!»!&«• t^ ii Bwii'iSwoife 
inA ««kh«rtf t«M • Urnm^ 
G&l» f«&2«ir ih,%f li% toelis^ iA 
SNe»«ar %i*m S«WI«MI{^ t%CI,« 
f^ iif«r« itA u»m 
fvIlMr 0I#%« Su&iwr* mm 
#att%hpbrt Yellow Globe u^m »0t SiittMci 
* Wem SftHtf iMl 8t8IS»tM« IWtm. 
— mem. ttici^ eA, iwtm Mma^  itot* m»m»mm 
tto -mrivliiM mgfmt -vmrf 
memjk 't&w wkd«k i« ol«MSft«i iiii tlui 
iNM&sliittI; gimap li^  HMMmiA mA is ks, 
-s#. 
' & to Oi«b«, » 
M. Mimt, Sm«% m 
ra^istanli 'f»rS4r^«^ •mm- SNi Fg-gwitirftttoa irm $m%% ^ acmy 
@l.e^  X lliit* mui vltli tlw fe«drl«<Ma 
mm^imwA Alie-v** 
iMimirwBmit*  ^ttfMfnaal %hi«imM« mir* th« um 
of tetb fx«(ritaiui MstSjBiw KB  ^ •«NS%imis w«r« 
pytfptiHvi % flM^g tb« la a 4f^ f ef 10 pii'&wsli gl^ ocrM* m 
« s2.M« mA itlliewl^  tiui iniit«i' %& Wm]^ ei 10 p«r(i«i^  
imp* mSML •% to1»»r««Is ikIII tkm wnm fluid! liag im 
tiimgt f«r« i;i^ «riaih» A mmm glttas wui %fe«a la m&t wimmtA 
ivitM iMureffia* % thi» ti»« •iidwi eeald b» Impa tm mmrml. 
WmmmmmskB wmtm Mi» ^  proji^lag et tte ••oAiie&it 
«ltk » Mereprvjiwli^ r* fiNt ou I^mM vf 10 ««iyui tvm mtak 
Bmikijm wsm «M i^BM«iir«i la stJULIawttetrs* tkm thietaiMia 
M tjb(t %Q mliM mM t«te m mgrmmAmtim &f tkm tfaietauMis of tlm 
•fM«irais ^  ®miem ms wb% » s!fm^ #M1 of 
~1Ni%wm» Mills ef .wmi 
tli« tblisln««i of «fm&M %>• awum r^tfi 
% wmmB 0f fxNiMilmrfl MNi^ iikafti, it mm- m&mmmmf t» mm fmrnmsB^ jiMAAi 
%e «M*la iHMum3n»MKrti» «f d»jp%b of paijml* 4«ftk of fwieidMr 
teEkil«« eiM total 2.«itf thiete«m« flm «w» of f«nna«at i^ so 
M m 0lHi®k m %h« m&mwms' tlM tmwlmM witefeei* W»r th« 
pMMnsffifc slidNwi tbo tism* «m kjyuui^  la foinnilSa 
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iraplAt nmm %<a3Dm irm ths feftiea ef ttoM %*mmm 
r»prM«s%lii£ Wktttri%« ' Peir IgUljag ftN^mrvi^ ieKi 
only WMI  ^twmk Immm ef l.§ %« -1^  of 
Igr %lti« mMow piwrnrvidl in m 
iNi|awi«Bt4[Nl m Aittmrmt ptms^ »i » gi'rwa 
WlmAm 'imm gwmm in. "Uhm pemm^mm teaeh ii^m wod 
la Oo%»l«r* WMI tfmw tb» pl«at« M tb» 
iMf •%«#»« fijrisl ttafM mmt Im oiHlwr to oli^ aJya 
%lmm ^  mitom. maturity in mil Y&rltftittt* fii« fl-iUftt* imm vMdb 
%!.••«• maa^m wmm out wmm titea «te maaSme^ 
mA oiHMliliis <Bm slM* 
pNifaroA fs^  «f %m fl«o«i sC tiasw fiNm a gtvwa Iwif «!(«£• 
feif «Mik ei 14 mat tim Wg »«lsb»A ittob 
mtiM «. pimli »firwriifl^ . ti«m« 
imi' mill«Qtifd imm tiMi iwm Wm ^ mmA awl 
i^ri iMf vwr* ttlMuif3«i :«A«ef4lJQse %e f#lS*g«i teaw 
bvrtng r«Bi«%i^  foli*^  of tfeio mit* WmmiMn. %yjfm ii*r» bmA%&i, 
fi^ B tbotNi teriag tte «# fits msoof^ ibl* 
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-rngSMgi m§m wmm MemA t» mmOM £»r tm 
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•lalJUur %<& im^hm ef If id%h«r 
iNMlnslftg tkM» vmA<§w &t fdtal%« #¥ imr^fMUilBg %b« l««f »»w 
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T«riety i^ jpA3r«a%iy swt elosvljf tt««osiat<(^  with thlolsMMt* elT ii«mi«« 
M ea thm Ifeit# JP«r«iiui myli^ y shew tiMi thicto-
BM» »f with tto 3^ #ttf kmwing tlw nMillMt 
Kteii* tik» tr9m ^mts 2 i tta« gxmtiMt diamife«r 
mmtmA aM f jftjb*. i@M|!^ ii^ :i'v»%«. in «f S t^t 
33«1»» ia tiMi' SMM tfttii* nhmm th9 assi 
amtft ei* ttfiiitemis Iflttftts i iOMl f) m tmrnm.- tevMg ih« diwBMrt«x'* 
fb« diff«r^ wit !& tmB0h In Imlitm «f 
ija th« mem vsriffty fftow » with MftmtmmM 
i& thi@]SMMi8 mf mpMmt^Brn f^ r thin stAsm i% is tkirt 
tesvd m Imvm fietm ^iM$am m %h§ 
mm. mm r9ii»M.* tteia %!»•• biyi«t m iMf rnlrnm 
A ••putrid* i»K]|^ is IH' fiaet««a«4i^  im M t^i iMtf «H|duMiis« 
th»  ^mseiJ^ tA 'iMimmmm la 
 ^ M or miM ma^ wm %m£ «f tb« thrvt Imeim 
4)41 %be €iitmfmmm ia tbleloatNis \mkmm 
iKhitm 'tmmim. m<i §mxsMf msA Ik&tn wd 
$mmk Spiit^ t mm Mghl;^  aipiifiwisl* fta» «fMweid.« of 
Wffmimhf, a»t; tliiokar' %!•» ttot wf gee^  
Ql«'b«i» At  ^S f«re<Kat l.«f*l eJf 
M tb* i«i^  %), %hm 
€# iMmM is wa&f IMMI «^II tJte eittiHP %}m AMtmvmmm 
la tbisteMi* mm »et^  te Sw 
€iftmtmm iMimHrn Wkttm WmemiMm. mui §!«%« is hif^f 
significant while that between White Persian and Sweet Spanish just 
s| 
t. 
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It an  ^  ^ nMUKssablir motimm si^  ef #{>li*i>nftl eellc is 
tl^ «s« ' btti vmy mmgty !««& &n tbe o«&t«F Xwkviw .-imA 
tM% ftirtb«r m^msegmmt ^em&» "vrnvy itlmlym It .i»u biMa fiiggmtvl 
previo«st;^  tteftt th« Anta, tmm ^mkmA ••etiea«. 10} • 
to mmSsmm. tm the im Sefttt 
Gomtj GtolMi aM S««9t Spttielb tte »%mm WKtoritf r«pr«8imtM . 
% tkm -Imim ffais -imf :W attsltsutiid te 
4iff4Krm'e«i I& a@9ttir«.ey i»HHtttr«»mt If tte t«« Mttois er a 
te 3.<«Kr«e of tli# »•&« sti^ « ef .wtturitj' for hoth fr««» 
kmd «M ptiw&mt ••otions* amueurtmHita i^r •itliar 
m>tfe«A laM.0«t« ttet tfc« irn'orvu* in tkiokMss ef vfiitfrttic e<m»m la 
^wg9r leuiVM i& SMtt mi. WimA> Spuoli^  %hm Im Hilt# 
fhm m^y te tMs r«l&tieM]bif i« tia«.t chsim i& 
fable 10 fm ttoe Wmmmr, »inm th9 tif is t^ h# 
met wmtmrm r^tton ef tJto %»•*£, it i« r^©lmbl« ttet this rvgien oa 
tb« e«at«r Imtai teA mk%wm tfclolQa«a« in tb« lMt« P«rftiM 
ir«.rl«tf at tJtea tim of saofliftg* 
fto ©iNienratieii ttot AMtmrmkm baeowa wra afp^«a£t 
la aatwa Iwvta i« aistetaatiaM % tte tefea INiUa It* fMa ia 
trvw 6f iiffaranotMi iMUmMHa WMta in»rsiaii -and tin othar Yariatiaa* 
Wmmmv  ^ th» 4lffar»®a 'ia fawr of Stwusfe Spwaiali, o*ar S«»tt <J#«fity 
Ulmlm i« praatar for tba @«Btar laaf' tJana fE»r mr9 Mtwra l«Kraa* M 
pravieualy e^gfacMt. ttoi@leftaa« af i^ia»la im tetb th««a 
variotJba bmd 1mn» eiaaalf afptvaeMl em tbi aaatw iMtraa at tina of 
-68. 
Btrnflingm lew«7«r« tbi» gr«&tsr iiffaren^s is trnter of Sweat Spaaish 
m tha eaatar 3.aav«« iadieata* tbat a soswfffaat mm adwsead ata^a ef 
hai iHNHa raaabad m. %im mn'bm laavas af this v&Fii^ y thwei 
on- Seett 0austj QXa  ^at tlM tibe of aaafling*. 
fabla  ^14 p'aawta nHMsnreiMJ^s ef thiateaaa af apidaiwia o& 
Whlta Paraiaa, Seett Cemty Slaba aud tha h^brii fram^Soott 0awty 
Glol^ a z Ihita Mmim* SaatioaS' In this ^ stt;^  .vara- out fram 
mtura 3.M7«s at tlte^^wid4Mit fortlon ef tlaa laaf blaia« 
A@ao!^ i&g to t^ a tet«» tbara ia-ai} slgaifioaat Aiffaranea 
ia api^ arMl thieimasa bativaaa tha byWid mA suaaaptiMa parmat* fha 
diffaranea in fmmr of IMta Paraiaa ©-rar aitltar Seatt Cov»ty Citoba 
©r tlw %l3apid is very highly ai^ ifiaaat* Figiara i a'towa miera-
pwjjaalar t«fceinge ®f t^  apidariaia from typioal aaetiona «&ad ia 
iMAci&g thaaa Maauramttta* 
%bTid rmry eleaaly raawnblas tba suaaaptiMa parwat 
with ragard to ausaaptlbility ta thrip«« aoier* iaaf i^ apa aiid habit 
of gro-irtti. fha wirlo  ^tigor ef.ths ^brid ia prabably raapaaaibla for 
alightly lata aa'rare injwy th-as that obsarwd is Seott Comty <Jlaba# 
Olosa obaanmtiott of araaa upaa istiieh thripa ]»ra'fad ahonmsti^  injury 
to ba atoally aavara oa tha hybrid aM tha suaaaptibia pfti>a&t« 
tha mr» rapid growth a»A p>a&tar total laaf araa of tha hy'brid makaa 
tha in^mty leas sario-ua to tha fli»t «a a «hala« 
teta OB thSelmaea ef apidaimia for fa-^ Hrtaam mriatiaa aM 
the Fg of So t^ Comty Cloba * Whlta Biraiaa ara praaaatad in 
•§f-
to m% 6Wfx (1 m* • 
, l»f« iAer©a«)., 
S8fl4t G»m^y • 8m** GIO'INI m 
f l«at ami mr Wki%« ^ . §om%r §l»hm WMtm i^ rtiaa F, 
1 t4»§ Ii*S 
t tE«i M»t ' 
3 g4»6 !#•! W.» 
4 ^M6»S Um4 is,f 
$ MSmf 
§ MmT  ^M*! 18*1 
f S3»i Ifmf 1€.7 
6 8i.I I6ml 17.S 
9 U*9 17,4 1T»4 
10 mf UmZ !&•« 
Z4mm i§mm mu 
sigiaifimmt dlff•jr«mee« t *os uu 
•il i.?l 
tmM» %$m imisrmiB ot Wmpimmm 
S6wre« of VMTJbfktlea of frnMom. Mmm attmutm 
M 
Mrrm m 
•* llgiily »ipiifie«afc 
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Figure 2» Mier©projector tracings of epidermis from freehand cross sections 
of mature leaves. (Approximately 640l) 
%% 3.S« mA to* if tbfl »B«8i«r«n«a%« of •piAvsmis -
0a tlui first lm£ (iMf I)| f&bX# ISn tMos* of tte tmmn4 
m l^mg l«ftf (l®«f t}t mA fmWM t% of %h« third *•#<11 Sag 
l««f {ImKt i)* M mmh mm tM« f&rifftiMi &r* nrnksii ia th« la 
tlitiT' oi^ iw'of 9fM»rail fftbl# IS th« i&ta @t 
tbiNNi atoviaf iMMm.thieteftfte »t meh th« 
%hwmm for tMUQk  ^
M %hatm ftf- tb# im£ &%mgmm mis^lfA WMt« 
Wvwslm htd: & .tM.elen«i« of «fid«mis thm o4h«r •sriatf* 
fhm AiftmvmmmB ia f«ro«ttt l«rr«]. «i 
Offm 9»»i»Atieii et tt it amy- Iw tium that tbe •ari«li9s 
i«i Ml r««i«t«ttt «ir« gmitrsJLly mKS ttee t«f rs&lc vitk r»gftr4 
to tMotecsa of &m mwttRj. im tlwt of tlm 
mm »9mM t» Vfadt* forsiaa in tb« 
of JmmB.0 «% i^ * (^9) Mi# m. tlui of ttirifs pof^ sd<l»a8# & 
tivr## ctai^  Bsbuitt fi^ Is M tli« ra^m 'wki«k ^ elMm met 
of tb« It is mMmt ttot mm f*o%er @r 
fttet»r» 0t^ r ttem tlkielQatss mi «fM«rM8 satv# to r^ striiyt tte tliripi 
poftdLstim ea this T*ri^ jr* fks growtb tis%it i« si»ii*r te l&it# 
JNirslsa Mtd Imvm- «r« rowi Sa az^'ss mmtionm f»lift£« ml&t 
©f isMes is simiiMr to ttet «f s»89«j^ iM« -muristiMi* t« 
l.t«f tiss«« la iursMi -vribisr# tbs ttoifs hgrni twA sppsajri te Im «faKliy 
mmmm la ®immi of XsMes «• it is ia «i2#e«ffeiH« v«ri#tiss* Xa 
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Figure 3. Cross Sections of onion leaves approximately 2 mm. in 
diameter from plants 7 weeks old. Above: Scott County 
Globe. Below: White Persian. (Approximately 135X) 
76 -
Figure 4. Cross sections from base of young center leaves. Top; White 
Persian, Center; Scott County Globe, Bottom: Sweet Spanish. 
(Approximately 135X) 
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Figure 5. Longitudinal sections from base of young 'C0riter leaves. 
Above; White Persian. Below: Scott. C&unty Globe. 
(Approxinfitely 180X) ' 
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«3kM '«ii|;£mMU  ^ Xfc iM t'h»% If mm M ^ • • 
fUy^  %m£ imm 1& '%k» mtritlaft mi -m ttet' 
pKrt&«altur.f«ei'-wit#ti«l wmM »Mi- %» l>« tA • 
wmHmis,lrmly M,i0& '|«vel« «£ 4itf«iNm««Ni Is 
%h«' ttttiwiJl timikmtMm mt -m^am 'im m. mi tM«-pr»l>I«tt-iiid«lt 
-wvtlQr of' 'tarlter ^ taiitetlpitiett* - --
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mmh 'V(urS.«% wmt« ••eftieuA tbe siAil* msA tif »f «i#k &i 
th« tiurwe Imme immm  ^ Wm tlw Imivm 
wm th« Mte'Sre-Ifiwf, i^ . tte-^  1^ - tlw mat^  
?iw fiftttts m&h -raritft^ wmm a'8«A fef-'fsBKWi'aat •-••etlojsii# 
tbs nUkiMif imiNHt/c-teiytAi'' i» t# 
tk»g« Mii.' fo.r ' fNi«%i^ i»': 
imm imttumA- iAivntA- ttet^  tfa* 
im. '^eitiosif. m. thm. -immi liM#' m wll *s. 
tte 'Irnrm- 0- «." gl'7«»' j^'SSt» 'mrlatlen M tMolE* 
amis 'Ol? mltUM- *. -mrittir thm. im^msm 
mm m Imamm ef tlM mmei rvlnt-i^  fo«&ti«Bt anS Bwttiritj* TarifltaJl 
4M!'immmm -wmm 'gem^m im- mm. Mtniiw I«k9WI tte- for th« 
tmdm SA %9mm -mi th« mrmwa^ thislSQiMMi 
9i tte «f VMt* Wmm%m mi* seme^ mt t'tei tteft of 
§l»y» % Ihltn l^irsiten m* «!«» 
»lMMnri^  to i^ e« tbIsteiM thsa 
MpmiUfhrn f«f7 SmmSmfm  ^  ^tlui 'wurigft.iwi te niutir 
Aliptfl^aat. 
-aai Sottt flelw «ir« eteiMrvvi- i& tin»^ 
tik« at %hm maA .thd- tIf #f tlui 
l«gf« i& the nim f^ sitissw itiritriige'tbi9la«ss. 
th^ mpMrnmia mm -m ths sorretpssaiag. Imf* 
fositlw 'MMffi for So@tt 4»iaiy 0lQl|iiw^ . . . ' 
-mmmm 'M mpiimmim for the mm» 
v&rletiMi thm use fsswa^t fAirly ««13. with 
tt#»6ur^M»t8 mhtmXmA by thm l«rge«t divorepsoy 
Tst^mm'wmkktBm mm &hmrf & in mmffax%ng iwMite .ipmdLsb «ith &mt% 
eomty dUelM# litta imm pmemximt «].Si«e stemd M.#3y «ipiif least 
dlff«r4meiiifi ^Ms^mm 'khmo -two lli»Mntr«MNsfct douJlA ^  mA9 
mm smu t^ly £wtm pmummt mms^m tliaa t»m twmUmaS. MMibitmi,* 
S.l&o« «iip^ .xisKlNi3ly tiu» -imm &mmm tfol0|»0«« wm 
e%«97ir«d both JwfcbtidSiir tte by tb« 
ai^ bM %0 «hm bs Attiritetei te fftmtmp 
mrroms i& meiumrMMnI-* 
MeMBRtimasffila vnim Mute' ot' tim tbdokumB of •ficUnnBis m mKbwtm 
lmv»& of «hitf» JNr«l4H% mmty 6l9b» tb» f| fcfbrM fim 
Gom y^ Ql,«b» x Whit# B« Kigftlf ii^ oxb 4Mfmwsm wmm 
mbmmrmA btritMMB So&tt Seimty SI®b« tb» ^briA*^  tbs •fMnmie sf 
lMt« Prnftiim wm tbi&Mr ttei «itb«r ioett Gm y^ m tb« bybrS  ^
by AiffMrwOieM tb» mm p«r««»% »f ft^ Mbility* 
^«r%b»r fflwliwi of ii{Aii#aiI tbi®]sMWi« mm mMg 
14 'mitiMlm tte r^ , twm §<«»%% C^n y^ Glebe x IMt# 
Wmmijmrn Q&%y tb«i en ««»b «f the first cttwiii&g 
%mmiB mm olMiaifl.«ft «• rwiistMat wmm 
la tb« t#f wmk »Mh t» %hl&imm9 &t eyMMMSJi* to 
%blji m^k»0 »tiA^ tb» 
la tte Fji mSt.  ^ l«%idii« tMI M mmm tm^m 
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•iiiM 1» iwN »^ J«ur* lsel« ill.id3S<»SSiw 
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4». «f th® l»8« tteipi* 'lil®ar41*' 
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- tet* .Mts«-3^# im* 
B# B* Mm mi Jofen !•« lU'ftlfft fliiits. 
r*t|ji%iyE  ^ t« tl» fM fiiJii* #«tir* im  ^ls%« Sf 
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i# 6* f* stwilm »t tim jmtriiim wm^'ir^tmrn^a 
I# l»Br«r* Jour* Agf« B«i* 
JU 1* 'ixOimmm »i tei*^  hkbA <lnrlBg 
^mmf^ wpwBL ^mmmaSk teak irnxm 
l%m W« ef SfttiSitlaE Mtor <»i th« •onitiG 
IS* S* S* ttii«a»« 6« li* IspewiraA deatt^ l isC r^ i sf i&nr 
m emm vttb ind£ar «ai iiii>lv»tiint«« 
' m%m mm^mZrn %9mm 
1S» Meimm V3^mw0, im W» <m hm in^m. m tte iMNMwn wriSST'lIl^mamw 
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' SapB 3^1# J'SiSftx • 
' 44* ' #«nsi»t, H« B* Immm nNl to 
Smwrn m»^ m Bett* 2f-«Il.Si-lJ.^ *' |t$i« 
€S» . ft# riHS^iiftwii^- 'ftf' l«i»«t ©f' mm» , 
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Agno* mm9mm^ ' 
40* 1« Mm0 Miliar*, i* r* §• Smi fi«li «l^ iMi 
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«f mtStmmm e»mmH i^r« 
Bit* $ta.« »mm$Jt lit* %M .^ 
§$• f« 1m «« ©f a^uptr ®ftmi f ms* 
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